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I. REAL PARTY IN INTEREST 

The real party in interest h- the Hewlett-Packard Development Company 
(HPDC), a Texas Limited Partner ship, having its principal place of business in 
Houston. Texas. HPDC is a whol y owned affiliate of Hewlett-Packard Company 
(HPC). The Assignment from the inventors to HPDC was recorded on 
September 15, 2003, at Reel/Franre 014509/0848, 
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li. RELATED APPEALS AND INTERFERENCES 

Appellants are unaware of eny related appeals or interferences. 
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111. STATUS OF THE CLAIMS 

Originaliy filed claims: 1 -22. 

Claim cancellations: 15. 

Added claims: None. 

Presently pending claims: 1-14 and 16-22. 

Presently appealed claims: 1-4, 8 and 19. 

Presently allowed claims: 5-7, 9-14. 16-18 and 20-22 
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IV. STATUS OF THE AMENDIIilENTS 

No claims were amended after the final Office action dated 
January 24. 2006. 
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V. SUMMARY OF THE CLAIRIED SUBJECT MATTER 

The specification is direcled to a method and system of completing 
pending input/output device reads in a multiple-processor computer system.^ At 
least some of the illustrative embDdiments are methods comprising periodically 
stalling issuance of input/output (l/D) device accesses by a program in a multiple- 
processor computer system,^ and during the stalling step completing pending I/O 
device reads.^ 

Other embodiments are meithods comprising periodically stalling issuance 
of input/output (I/O) device accrssses by a program in a multiple-processor 
computer system."^ and during the stalling step completing pending I/O device 
reads.* Stalling further comprises entering an Interrupt mode by each processor 
in the multiple-processor system.^ Entering an interrupt mode further comprises 
entering the interrupt mode by each of the processors substantially 
simultaneously/ 

Yet still illustrative embodiments are computer systems comprising a 
plurality of processors coupled to each other,® and at least one of the plurality of 
processors coupled to an input/output (I/O) device by way of a bridge logic 
device.^ Each of the plurality of p ocessors periodically executes a program that 



^ Specification Title. 

^ Specification, Paragraph [0025], lines 12-13; Figure 3. Citations to the specification from this 
point forward take the form ([paragraph], lines); thus, this illustrative cite in the shorthand notation 
takes the fonn ([0025], lines 12-13). 

^ ([0026J» lines 4-7): Rgure 3. 

* Specification. Paragraph [0025], lines 12-13; Figure 3. Citations to the specification from this 
point forward take the form ([paragraph], lines); thus, this illustrative cite in the shorthand notatton 
takes the form ([0025], lines 12-13). 

® ([0026], lines 4-7); Figure 3. 

° ([0025], lines 10-12). 

'Id, 

^ a00121, lines 1-4); Rgure 1. 
® a00141. lines 1-10): Figure 1. 
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operates to cease issuance of I/O device writes until pending I/O device reads 
complete/® 

Finally, yet still other illustrative embodiments are computer systems 
comprising a plurality of means for executing^ ^ programs and instructions coupled 
to each other^^ (each of the plurality of means for executing coupled to a means 
for storing data and instruction.;j local each of the plurality of means for 
executing)^^, and at least one of X\ \e plurality of means for executing coupled to a 
means for receiving data^"* from d^uvices external to the computer system and for 
sending data to device externa to the computer system^® (the means for 
receiving coupled to the at least one plurality of means for executing by way of a 
means for bridging a first and seci:)nd communication bus).^® Each of the plurality 
of means for executing periodlcsilly executes programs that operate to cease 
issuance of writes to the means for receiving until pending writes to the means for 
receiving complete. 



^°([0025], lines 1-2); ([0025]. lines 12^13); ([0026]. lines 4-7); Figure 3. 

This limitation is specifically identified as a means plus function limitation under 35 USC 112, 
Sixth Paragraph. 

([0012], lines 1-4); Rgure 1. 

([00131. lines 1-3); ([0019], lines 1-7); Figures 1 and 2. 

''^ This limitation Is specifically Identified as a means plus function limitation under 35 USC 112, 
Sixth Paragraph. 

([0014], lines 9-10); Figures 1 and 2, 

'® ([0014], lines 1-9); Figures 1 and 2. 

([0025], lines 1-2); ([00251, 12-13) {[0026]. lines 4-7); Figure 3. 
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VL GROUNDS OF REJECTIOilM TO BE REVIEWED ON APPEAL 

\A/hether claims 1-4. 8 and 19 are anticipated by l\florrison et al. (U.S. Pat. 
No. 6,625.679. iiereinafter just "Morrison"). 
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VIK ARGUMENT 

A. Claims 1,2, 4, 8 ami 19 

Claims 1, 2, 4. 8 and 19 stand rejected as allegedly anticipated by 
Morrison. Claim 8 is representative of this grouping of claims. The grouping 
should not be construed to mean the patentability of any of the claims may be 
determined in later actions {e.g., cictions before a court) based on the groupings. 
Rather, the presumption of 35 U :5C § 282 shall apply to each of these claims 
individually. 

Morrison is directed to an apparatus and method for converting interrupt 
transactions to intenxipt signals to distribute Interrupts to IA-32 processors.^® In 
particular, Morrison describes a bridge device 112i. coupled to plurality of 
processors, that collects intenruptfi. and fonvard each interrupt to the appropriate 
processor. 

The bridge 1 12i that Is connected to the same processor bus 114| as 
the destination IA-32 processor 120j recognizes the interrupt 
transaction, and asserts an interrupt pin at the targeted IA-32 
processor 120i. Since more than one interrupt could be delivered to a 
node, the bridge 11 2j may buffer, prioritize, or throttle the interrupt 
transactions.^^ 

As illustrated by Morrison's Figure 5, each processor to which the bridge 112 

couples has its own set of registen> to control buffering of interrupts. 

A set of the above registers 202-206 is supplied for each of 
the IA-32 processors 120j handled by the bridge 112|. Each set 
202-206 Is mutually exclusive and drives one of the local UNT* 
lines to an IA-32 processor 120|.^^ 

It follows that any delay in providing the particular interrupted processor the 

interrupt vector is on a per-processor basis. 

After asserting the INTR, the IA-32 processor 120i 
(eventually) generates an INTA transaction to gain access to the 

^® Morrison Title. 

Morrison Col. 3, lines 63-65; Figure 3. 
^ Morrison Col. 4, lines 13-19. 

Morrison Col. 7, lines 16-22 (emphasis added). 
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interrupt vector. The bridge 112] responds to the INTA transaction 
with the vector of the highest priority pending interrupt at a time 
after the INTA transaction was received and after all system bus 
transactions are compiiEite that were pending prior to the 
original interrupt transaction on the system bus 110.^^ 

Stated otherwise, there does not appear to be any teaching or suggestion in 
Morrison that there should be any delay with respect to interrupt vector delivery to 
the other processors, or even that the other processors have had interrupts assert 
to them. 

Claim 8, by contrast specifically recites, "a plurality of processors coupled 
to each other; at least one of the plurality of processors coupled to an input/output 
(I/O) device by way of a bridge lo.:)ic device; and wherein each of the plurality of 
processors periodically executes a program that operates to cease issuance of 
I/O device writes until pending I/O device reads complete." As Applicants 
understand Morrison, the delay to allow "system bus transactions" to complete is 
only with respect to a particular processor. Thus, Morrison fails to expressly or 
inherently teach, ^vherein each of the plurality of processors periodically 
executes a program that operates to cease issuance of I/O device writes until 
pending I/O device reads complete:." 

Based on the foregoing. Appellants respectfully submit that the rejections 
of the claims in this first grouping be reversed, and the claims set for issue. 

B. Claim 3 

Claims 3 stands rejected as allegedly anticipated by Morrison. 

Claim 3 specifically recites, "wherein entering the interrupt mode further 
comprises entering the intenrupt mode by each of the processors substantially 
simultaneously." Morrison fails to expressly or inherently teach any coordination 
in the timing of entering any interaipt mode as between the processor. 

Based on ttie foregoing, Appellants respectfully submit that the rejections 
of the claim in this second groupin :) be reversed, and the claim set for issue. 



^ Morrison Cot. 7. lines 30-37 (emphasis added). 
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C. Conclusion 

For the reasons stated a):>ove, Appellants respectfully submit that the 
Examiner erred in rejecting all pending claims. It is believed that no extensions 
of time or fees are required, beyo id those that may otherwise be provided for in 
documents accompanying this paper. However, in the event that additional 
extensions of time are necessary to allow consideration of this paper, such 
extensions are hereby petitioned under 37 CFR § 1.136(a), and any fees 
required (including fees for net addition of claims) are hereby authorized to be 
charged to Hewlett-Packard Development Company's Deposit Account Np..^^ 



HEWLETT-PACKARD COMPANY 

Intellectual Property Administratlor. 

Legal Dept., M/S 35 

P.O. Box 272400 

Fort Collins, CO 80527-2400 
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Vlil. CLAIMS APPENDIX 

1. (Original) A method comprising: 

periodically stalling issuance of input/output (I/O) device accesses by a 
program in a multipie-processor computer system; and during the 
stalling step 

completing pending I/O device reads. 

2. (Original) The method as defined In claim 1 wherein periodically stalling 
further comprises entering an Interrupt mode by each processor in the multiple* 
processor system. 

3. (Original) The method as defined In claim 2 wherein entering an intermpt 
mode further comprises entering the Intenxipt mode by each of the processors 
substantially simultaneously. 

4. (Original) The method as defined in claim 1 wherein after completing 
pending I/O device reads, the method further comprises allowing each processor 
in the multiple-processor to resume issuing I/O device accesses. 

5. (Previously presented) A method comprising: 

periodically stalling issuance of input/output (I/O) device accesses by a 

program in a multiple-processor computer system; 
completing pending I/O deivice reads during the stalling issuance of I/O 

device accesses; and then 
allowing each processor in the multiple-processor to resume issuing I/O 
device accesses by asserting a resume flag associated within each 
processor by a procijssor designated as primary. 

6. (Original) The method as defined in claim 5 wherein asserting a resume 
flag further comprises asserting a resume flag in a port logic of each of the 
processors. 

17I365.0I/2I62.1 ItiOO PagO 1 3 Of 1 9 HP PDNO 200209082-1 
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7. (Original) The method as defined in claim 5 wherein asserting a resume 
flag further comprises asserting a ; esume flag in a read/write portion of a memory 
coupled to each of the processors. 

8. (Original) A computer system comprising: 

a plurality of processors cotipied to each other; 

at least one of the plurality of processors coupled to an input/output (I/O) 

device by way of a bridge logic device; and 
wherein each of the pluralits' of processors periodically executes a program 

that operates to cease issuance of I/O device writes until pending 

I/O device reads complete. 

9. (Previously presented) A computer system comprising: 
a plurality of processors coupled to each other; 

at least one of the plurality of processors coupled to an Input/output (I/O) 

device by way of a bridge logic device; 
a plurality of flag registers associated one each with the plurality of 

processors; and 

wherein each of the plurality of processors periodically executes a program 
that operates to cesise issuance of I/O device writes until pending 
I/O device reads complete, and wherein at least some of the 
plurality of processors resume issuance of I/O device writes upon 
assertion of their assiociated flag registers. 

10. (Original) The computer system as defined in claim 9 wherein each flag 
register is external to each procesn^or. 

1 1 . (Original) The computer system as defined in claim 10 further comprising: 
a plurality of memory devi::es coupled one each to at least some of the 

plurality of processes; 
wherein each flag register ii; in a local memory of each processor. 

I71565.0iy2ie2.ll600 PagO 14 of 19 HP PDNO 200209082-1 
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12. (Original) The computer system as defined in claim 9 wherein each flag 
register is intemal to each processor. 

13. (Original) The computer system as defined in claim 12 wherein each 
processor further comprises a por t logic, and wherein the flag register is located 
within the port logic. 

14. (Previously presented) A method comprising: 

a plurality of processors coupled to each other one of the plurality of 
processors designat-Kj a primary processor, and 

at least one of the plurality of processors coupled to an input/output (I/O) 
device by way of a bridge logic device; 

wherein each of the plurality of processors periodically executes a program 
that operates to cease Issuance of I/O device writes until pending 
I/O device reads complete; and 

wherein the primary procesisor is programmed to issue a read to the bridge 
logic device after cessation of I/O device writes, and wherein when 
the read to the bridge device completes the primary processor is 
further programmed to allow the computer system to resume 
Issuance of I/O device writes. 

15. (Cancelled). 

16. (Previously presented) A processor comprising: 
a core region; 

a memory controller; and 

a port logic coupled to the oore region and the memory controller, the port 
logic comprising a register; 
wherein the processor periodically enters an intenrupt mode, and during the 
interrupt mode the proces^sor executes firmware that operates to stop 
production of input/output (I/O) device write requests, and wherein the 

17IS6S.0I/214S2.11600 Page 1 5 of 1 9 hp PDNO 200209062-1 
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processor exits the interrupt mode and resumes production of I/O device 
writes when the register is disserted. 

17. (Previously presented) A processor comprising: 
a core region; 

a memory controller; and 

a port logic coupled to the core region and the memory controller, wherein 
the processor couples to one or more bus bridges by way of the 
port logic; 

wherein the processor periodically enters an intenrupt mode, and during 
the interrupt mode the processor executes firmware that operates to 
stop production of input/output (I/O) device write requests; and 

wherein during the interrupt: mode the processor issues read commands to 
each of the one or n iore bus bridges if the processor has a primary 
designation. 

18. (Original) The processor as defined in claim 17 wherein during the 
interrupt mode the processor commands other processors to resume production 
of I/O device write requests if the processor has a primary designation. 

19. (Previously presented) A computer system comprising: 

a plurality of means for e:i:ecuting programs and instructions coupled to 
each other, each of the plurality of means for executing coupled to a 
means for storing data arKi instructions local each of the plurality of 
means for executing: 

at least one of the plurality of means for executing coupled to a means for 
receiving data from devices external to the computer system and for 
sending data to device external to the computer system, the means 
for receiving coupkid to the at least one plurality of means for 
executing by way of a means for bridging a first and second 
communication bus; and 

171565.01/2162. U600 PagO 16 Of 19 HP POND 200203082-1 
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wherein each of the plurality of means for executing periodicaily executes 
programs that operate to cease issuance of writes to the means for 
receiving until pendir;g writes to the means for receiving complete. 

20. (Previously presented) A computer system comprising: 

a plurality of means for executing programs and instructions coupled to 
each other, each of the plurality of means for executing coupled to a 
means for storing d^ita and instructions local each of the plurality of 
means for executing: 

at least one of the plurality of means for executing coupled to a means for 
receiving data from devices external to the computer system and for 
sending data to device external to the computer system, the means 
for receiving coupteid to the at least one plurality of means for 
executing by way of a means for bridging a first and second 
communication bus; and 

a plurality of means for trigijering associated one each with the plurality of 
means for executing: 

wherein each of the plurali:y of means for executing periodically executes 
programs that operate to cease issuance of writes to the means for 
receiving until pending writes to the means for receiving complete; 
and 

wherein at least some of the plurality of means for executing resume 
issuance of writes tc> the means for receiving upon assertion of their 
associated means fc:f triggering. 

21. (Original) The computer fiystem as defined in claim 20 wherein each 
means for triggering is in the means for storing coupled to each means for 
executing. 

22. (Original) The computer Jiystem as defined in claim 20 wherein each 
means for triggering is in its associated means for executing. 
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IX. EVIDENCE APPENDIX 

None. 
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X. RELATED PROCEEDINGS! APPENDIX 

None. 
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